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I. EXECUTIVE SUMMARY

Brookhaven National Laboratory (BNL) is operated and managed for the Department of Energy Office of
Science (DOEC) by Brookhaven Science Associates (BSA), a partnership formed by Stony Brook
University (SBU) and Battelle Memorial Institute. For more t®aryears, the Laboratory has played a

lead role in the DOE Science and Technology mission and continues to contribute to the DOE missions in
physical, energy, and life sciences, with additional expertise in environmental sciences, energy
technologies, andhational security. BNL is staffed by over 3,000 research and support employees and
hosts an even greater number of facility users, guest researchers, and scientists annually.

To date, seven Nobel Prizes have been awarded for discoveries made at the Laboratory throughout its
history. The Laboratory operates from an extensive campus located in Upton, New York, on 5,320 acres
with approximately 4.9 million gross square fégsf)of space in over 300 buildings.

With a longstanding expertise in accelerator science and technology, BNL conceptualizes, designs,
builds, and operates major scientific facilities and makes them available to university, industry, and

government researchers support of the SC mission. The sustainability vision for BNL leverages this

unique combination of access to diverse research talent, stewardship for a significant national research
infrastructure, and a location in the energy intensive northeasternddnbtates.

As a result, BNL is well established as a northeastern regional resource for sustainability expertise and is
effectively utilizing its physical infrastructure to demonstrate sustainability technology. This approach to
development and deploymenof technology, combining the unique resources of both research and
operations, is the vision of the BNL Site Sustainability Plan to help ensure a successful future for our
nation.

¢CKS [F02NFG2NEQa STF2NIA Ay &Hdzadl AyroAatAde F20dza

1. Striving to be climate neutral through reducing energy use and effective energy
management;

2. Lowering the environmental impact of the campus through sustainable infrastructure;

3. Leveraging research in conjunction with our operations and in support ofidintheastern
region; and

4, Fostering a culture of sustainability with our employees and our community.

The Laboratory remains strongly committed to supporting and achieving the targets in the DOE Strategic
Sustainability Performance Plan (SSPP). Leadeishgustainability is demonstrated through the
[FO2NFG2NR QA YIFylF3SYSyid LINIOGAOSazr aidSsél NRaKALl 27
programs. The efforts in sustainability are communicated widely across the Laboratory and the Senior
Leadersip team remains engaged.

BNL continues to capitalize on efforts from a strong energy management program that has existed for
decades at BNL to achieve substantial reductions in our greenhouse gas (GHG) footprint. Strong
relationships with local utility oviders has been a business strength of the Laboratory for many years
to ensure cost effective power rates for operating the energy intensive user facilities and general



infrastructure. BNL continues to collaborate with the local utilities to leveragehasing power and
assist in renewable energy production to jointly support the goals of BNL and the New York region.

The Long Island Solar Farm (LI&Rolar photovoltaic(PV)power plant was developedhrough a
collaborationthat includedBP Solar,ite Long Island Power Authority (LIPA), 8@E TheLISF, located
on the BNLsite, began delivering power to the LIPA grid in November 20tie LISF is made up of
164,312 PV panels and can produce up to 32 MW of electricity, makihg largest solaPV power
plant in the eastern United States. In FY14, the ptSFded 2 million kilowatt hours per yearWh/yr)

of clean renewable energy to Long Island.

Additionally, the Laboratorfras developed new Northeast Solar Energy Research Center (NSERC) on
its campus that will serve as a solar energy research and test facility for the solar indstmpission

of the NSERC is to support the expansion of solar power by providingdeadjty data, fieletesting,
analyses, and solar energy expertise to addréechnical, economic, environmental, and policy issues
facing solar power deployment in northeastern climates. The NSERC will be a proving ground for BNL
and our industrial partners to test new solar technologies, including electrical inverters, steages,

and solar modules, which effectively adds solar energy research to the user facility portfolio of BNL.
Construction of Phase | (518k\W)the new solar arrayas completed in April 2014 and commissioning
was completed in May 2014. The array isreatly supplying power to the BNL 13.8 kV distribution
system. Funding has been identified for Phase Il that will deliver an additional 230kW. Once fully built
out, the annual output is estimated at ~ 700,000 kWh.

These projects demonstrate how BNL is toaning to collaborate with many organizations both
internally and externby to enhance research at theathoratory with the sustainility goals in mind.

Saff membersfrom the BNL Environment, Biology, Nuclear Science, and Nonproliferation (EBNN)
Directorate, Facilities & Operations (F&O) Directorate, Information Technology Division (ITD), and the
DOE Brookhaven Site Office (BHSO)keH#een instrumental in preparing our research agenda and
developing a plan to bring it to fruitiorfExternal collabrators include American Superconductor, Blue

Oak Energy, BP Solar, Electric Power Research Institute, General Eleutyls|and Power Authority

(LIPA) National Renewable Energy Laboratory (NREL), New York State Energy Research and
Development Authorig (NYSERDAStony Brook University (SBWnd University of California at San
5AS32d ¢KS 5h9 9ySNH& 9FFAOASYyOe IyR wSyélsofS 9
beenkeyin providingresearch funding.

BNL remains committed to complying wiBHG specific targets as well as the other objectives and goals

of the DOE SSPP. BHSO, with support from BNL staff, awarded a Utility Energy Service Contract (UESC)
on October 22, 2013Energy conservation measures identified with this project inclidproving

efficiency in supplying chilled water, upgrading lighting throughout the Laboratory, and installing
building controls with enhanced temperature setback. Phase | implementation of the WESC
approximately 50% complete as of the end of FY14, aediimated to result in a nearly 11% reduction

in energy intensityPlanning and preliminary audits are underway for potential Phase Il projects

.b[ Q&4 az2RSNYyATIFIGA2Yy tNR2SOG hF¥FFAOS odatho O2yilAydz
existing buildigs greater than 5,000 gsf are compliant with the Guiding Principles (GPs) of High
Performance Sustainable Buildings (HPSB) by 2015. At the end of FY14, BNL has achieved 85% HPSB
compliance for the 10 buildings that will not achieve LEED certificdl®®has developed a schedule

for the completion of the remaining HPSB projdayshe end ofFY15.



Water reductionhas been a major focus of the BNL sustainability efist noted last year, BNL has

already achieved substantial reductions in water usage through the years (a8usiice 1999). When
Y2NXYIFEAT SR o0& aAidS 3INRGGK O60dzAf RAYy3I NBIF Ay 3INRaA
decreased from 102 galons per square foot t@9.1 gallons per square foot,rall.% water usage

reduction since basgear 2007.However,Laboratory growth will tend to increase water use in the

future. Economicallyimplementing further water conservation measures will be gngicant challenge

for BNL.as water is plentiful and inexpensive and further water reduction is capital and labor intensive.

To mitigate this plateau in traditional water reduction techniques, BNL has been working for several
years on a modification dhe outfall of its sewage treatment facility. This modification converts from a
surface water discharge to a groundwater injection process that meets evolving regulatory requirements
and also provides significant systdavel recycleThe Sewage Treatmemmtlant Modificationcontract

was awardedn FY13 and work was completed in September FYdehted effluent from the plant is
currently being recharged and recycled to the groundwater.

.b[Qa 02y adNUzOG A2y | yoRcoRStY raing sirany. ThebabéraddryArgtyglesNI G S
95% of construction, demolition, and wood debBNLcontinuesto store concrete rubble and utilize a
subcontract concrete crusher on a batch basis to crush the material into usable pfoductad bases

and parking lot material

BNL continues to be committed to sustainable purchasing and has achieved 99% compliance on
purchase of 30% recycled content paper. The onbnrecycled paper purchased igsed for
photography and graphics workdditionally, oer the last several yearBNL hagontinued to purchase
100%alternative fuel vehicles (AFV) when feasible.

Sustainability is a major theme for Science, Technology, Engineering and Mathematics (STEM) education
at BNL. BNL's Office of Educational Progré®@isP) continues to develop harals learning experiences

in sustainable energy sciences and environmental sciences from elementary students to graduate
students. One unique program is called the Open Space Stewardship Program (OSSP). The program
fosters @rtnerships between schools and land stewards in their local communities. Students in grades K
through 12 participate in environmental research on undeveloped land owned by either a public or
private agencyln June2014,students and teachers who particifed in OSS®Rere invited to BNL for an

OSSP evening celebratjat which students displaad and presengd their work to teachers, parents,
scientists and others in the environmental community.

Again, BNL remains strongly committed to supporting andexaing the targets in the DOE SSPP. We are
continually looking for additional ways to reduce our impact on the BNL site and on our environment.
We are delighted to submit this annual report on our progress.



Table 1.Summary Table ddPOESustainability Goal

S Performance Status throug Planned Actions and RESEr
Goal DOE Goal L Non
FY 2014 Contribution .
# attainment
Goal 1: Greenhouse Gas Reduction
1.1 | 28% Scope 1 & 2 | The FY 2008 baseline was| Continuing efforts in FY14 | Low
GHG reduction by | 205628 MtCQe. In FY include hydropower, the
FY 2020 fromaFYH A MmN X b[ Qa Long Island Solar Farm (LIS
2008 baseline GHG emissions totaled on-site photovoltaic (PV)
(2014 target: 19%) 131,422MtCQeT a research and development,
decrease of 3% against | Renewable Energy Credit
the FY 2008 baseline. (REC) purchases, and ener¢
intensity reduction through
Note: Thetotal above isn the Utility Energy Services
accordance withthe CEDR. | Contract (UESC) Phase I.
However, thivalue does
not reflect adjustments by | Combined Heat and Power
the SPO for the Long Islang (CHP): A study was initiated
Solar Farm (LISF). BNL to determine how a UESC
estimates the total FY14 couldbe used to finance a
GHG value to be G NREKIGSRE /1t
approximately 95,500
MtCO2e. Preliminary audits by two
energy services companies
(ESCOs) are underway for
potential Phase Il work.
1.2 | 13% Scope 3 GHQ Overall, Scope 3 GHG Planned efforts include Low

reduction by FY
2020 from a FY
2008 baseline
(2014 target: 5%)

emissions have been
reduced by13.58% from the
FY 2008 baseline of 2@R6
MtCQOe t0 17,401 MtCQe

in FY 2014.

Emissions specifically from
employee busiess travel
have increased by 2.2%
from 8,800MtCQOe in FY
2008 to 8,995MtCOe inFY
2014.

further improvements in
metrics for measuring
commuting GHG reductions
expanding user
teleconferencing capabilitieg
through the deployment of
enhanced communication
technologies during site
wide telephone
replacement; cavert the
current Rideshare website t
a Commuter Choice website
adding new intranet links to
other BNL web locations to
expand visibility and
accessibilityidentify steps
necessary to retrieve
accurate counts of exempt




SSPF
Goal

DOE Goal

Performance Status throug
FY 2014

Planned Actions and
Contribution

Risk of
Non
attainment

and nonexempt monthly
employees weking fourday
40-hour and nineday 8G
hour compressed work
schedules, as well as the
number of telework days
from PeopleSoft HR time
reporting records; and
change the standard
allowable rental in domestic
and foreign travel standard
procedures from a midize
to a compact vehicle.

Goal 2: Sustainable Build

ings

2.1

30% energy
intensity (Btu per
gross square foot)
reduction by FY
2015 from a FY
2003 baseline
(2014 target: 27%

.b[Qa C,mn S
was 251,094 Btu/GSF. Thig
level represents a
cumulative reduction of
22.4% from the FY 2003
baseline of 323,780
Btu/GSF.

The UESC was awarded on
October 22, 2013. Phase |
implementation of the UESC
is approximately 50%
complete as of 10/31/14.

It is estimated to result in a
nearly 11% reduction in
energy intensity.

Energy conservation
measures include improving
the efficiency of supplying
chilled water; lighting
upgrades throughout the
Laboratory, and installation
of building controls with
enhanced temperature
setback.

Further UESC Phases and
other planned initiatives
include providing free
cooling, improving the stean
system, and CHP.
Preliminary audits are
underway.

Presentations to the

Medium




SSPF
Goal

DOE Goal

Performance Status throug
FY 2014

Planned Actions and
Contribution

Risk of
Non
attainment

complexes and facility
managers will begin in late
fall emphasizing the
importance of building
temperature ®tback.

2.2

EISA Section 432
energy and water
evaluations

100% completed within last
four years.

Green Energy Surveys are i
process and on schedule.
25% of our buildings were
surveyed by VFA in FY14.
The reporting format has
been revised tdetter
emphasize potential energy
projects.

Low

2.3

Individual
buildings metering
for 90% of
electricity (by
October 1, 2012);
for 90% of steam,
natural gas, and
chilled water (by
October 1, 2015)
(2014 target: 95%
and 75%,
respectively)

The status of idividual
building metering is as
follows:
9 Electric:+100% (of
appropriate meters)
1 Natural Gas: 100%
1 Steam:89.7%
9 Chilled Water:
100%.

Seventeen (17) Ethernet
based Power Quality meter
were installed throughout
the Laboratory.

Five (5pteam meters were
upgraded to the advanced
metering platform.

Chilled water metering in
the new NSL8 includes
segregated metering for the
ring/process loads and the
LOB cooling loads.

Advanced potable water
metering has been installed
in the new ISB.
New chilled water meter for
515 has been installed and

Additional meter
installations are ongoing.

We are investigating the
need for additional sub
meters for any IT loads that
are not on the
uninterruptible power
circuits. A potential pyject
to relocate/consolidate BNL
data centers provides an
opportunity to improve data
center performance and
metering.

Low




SIS Performance Status throug Planned Actions and AL
Goal DOE Goal L Non
FY 2014 Contribution .
# attainment
is operating.
2.4 Cool roofs, unless| Unless uneconomical, all | Roof repairs and Low
uneconomical, for | roof replacements are replacements will be
roof replacements| designed and constructed il performed at Buildings 725,
unless project accordance with the 624, and 510. Meeting the
already has CR2 requirements for cool roofs.| cool roof requirements will
approval. New be performed during the
roofs must have design phase.
thermal resistance
of at least R30.
2.5 | 15% of existing MPO continues to make Complete remaining work tg Medium
buildings greater | progress toward the 15% | meet the 15% milestone.
than 5,000 gross | requirement. At the end of | Activities include building
square feet (G5 | FY14, BNL is 85% HPSB | 860 RTU and duct
are compliant with| compliant for the 10 replacement, building 98
the Guiding buildings that will not misc. tasks, remaining retro
Principles (GPs) ol achieve LEED certification | commissioning, and
HPSB by FY 2015| Tasks completed in FY14 | finalization of procedure anc
(2014 target: 13%) include HPSB upgrades at | policy changes.
Building 599, reevaluation
of Building 98 for HPSB
compliance, and the
commencement of the roof
replacement at Building
438.
2.6 | All new All recently completed HPSB requirements will be | Low
construction, projects obtained LEED included in the conceptual
major renovations,| certifications. design for the Building 725
and alterations of renovation.
buildings greater
than 5,000 GSF
must complywith
the GPs
2.7 | Efforts to increase| BNL continues to investigat| In FY15, the Laboratory will| Low

regional and local
planning
coordination and
involvement.

public transportation and
increased carpool ridership
Local renewable energy is
supported through the LISH
and the NSERC. Natural
resource activities include
measuring impact of large

scale solar installations.

continue to support federal
and local efforts to reduce
reliance on petroleum by
establishing a working grouy
to reduce single occupancy
vehicles and examine
alternate work schedules;

implement the deer

10




=SS Performance Status throug Planned Actions and RELCES
Goal DOE Goal L Non
FY 2014 Contribution .
# attainment
Stakeholder invivement management program and
includes hosting numerous| re-deploy tick management
conferences and routine techniques; and continue to
communications with host conferences and atteng
regulatory and community | meetings to promote the
groups. [ F 02N G2NE QA
energy strategies

Goal 3: Fleet Management

3.1 10% annual Based on FAST data, the | BNL plans to convert to GS4 Low
increase in fleet | total annual alternative fuel| leasing, which will replace
alternative fuel consumption is afllows: older gasoline vehicles with
consumption by F 1 FY 2012: 36,416 gg| alternative fuel vehicles.

2015 relative to a 1 FY 2013: 43,563 gg
FY 2005 baseline f FY 2014: 51,449 gg
(2014 target:

136% cumulative

since 2005)

3.2 | 2% annual Based on FAST data, the | BNL plans to convert to GS4 Low
reduction in fleet | total annual petroleum leasing, which will replace
petroleum consumption is as follows: | older gasoline vehicles with
consumption by F 1 FY 2012: 80,418 gg| alternative fuel vehicles.

2020 relative to a f FY 2013: 71,865 gg
FY 2005 baseline f FY 204: 61,110 gge
(2014 target: 18%

cumulative since

2005)

3.3 | 100% of light duty | All purchases are alternativ] GSA leasing can provide Low
vehicle purchases| fuel vehicles where 100% of light duty vehicles
must consist of available. as alternative fuel vehicles.
alternative fuel
vehicles (AFV) by
FY 2015 and
thereafter (75% FY
2000¢ 2015)

Goal 4: Water Use Efficiency and Management

4.1 | 26% potable waterl Annual water use intensity | We will continue to Low

intensity (Gal per
grosssquare foot)
reduction by FY
2020 from a FY
2007 baseline

has decreased from 101.2
gallons per square foot to
89.1 gallons per square
foot, an 11.96 water usage

reduction since basgear

AYLX SYSyid . b]
Management Plan. New
construction and renovation
will utilize waterefficient

processes and plumbing

11




=SS Performance Status throug Planned Actions and RELCES
Goal DOE Goal L Non
FY 2014 Contribution .
# attainment
(2014 target: 14%) 2007. fixtures  conserve water.
We expect increased scieng
The Sewage Tréaent activities that involve
Plant Modification to accelerator cooling to
recharge treated effluent to| increase water consumption
groundwater was due to cooling tower
completed in September | evaporation.
2014.
4.2 | 20% water No permanent landscaping| n/a n/a
consumption (Gal)| or agricultural water use.
reduction of
industrial,
landscaping, and
agricultural (ILA)
water by FY 2020
from a FY 2010
baseline (2014
target: 8%)
Goal 5: Pollution Prevention and Waste Reduction
5.1 | Divert at least 50% Over the past 13 years, BNL will continue to divert | Low
of nonhazardous | BNL's annual diversion rate non-hazardous solid waste
solid waste, of non-hazardous solid at or above the 50% baselin
excluding waste has been above the | level, as well as focus on
construction and | 50% baseline level educating employees on the
demolition debris, | prescribed by the Executive [ | 6 2 NI (2 NB Q&
by FY 2015 Order, ranging between programs. Continuing with
54% and 68%. During FY14 past tradition, the P2
the recycling rate was Program will also solicit
approximately 66%. ideas forpartial or full
funding of projects that
minimize waste or help
prevent pollution.
5.2 | Divert at least 509 The Laboratory recycles Construction materials will | Low

of construction
and demolition
materials and
debris by FY 2015

95% of construction,
demolition, and woody
debris.

continue to be sent to the
Construction & Demolition
(C&D) transfer station for
sorting and recycling.
Concrete and stone/brick
demolition debris will
continue to be converted to
recycled concrete aggregat

(RCA) via a concreteusher.

12




=SS Performance Status throug Planned Actions and AL
Goal DOE Goal L Non
FY 2014 Contribution .
# attainment
Goal 6: Sustainable Acquisition
6.1 | Procurements The requirements for The following actions are Low
meet Sustainable Acquisition are| planned for FY15 and
requirements by | incorporated into all of beyond: (1) Develop
including . b[ Qa ¢ Sdiditians | awareness training for gree
necessary issued by the PPM Division products for Material
provisions and Coordinators; (2) Provide
clauses in 95% of technical assistance and
applicable education to the Laboratory
contracts community on the usand
availability of green products
and services; (3) Increase
communication on
Sustainable Acquisition
through Lessons Learned
and success stories; and (4
Continue to modify the
[ I 02 NJ -PracN®neeaEt
(EPro) system to increase
green purchasing.
Goal 7: Electronic Stewardship and Data Centers
7.1 | All data centers Initial PUE study indicated | As indicated in 2.3 we are | Medium-
are metered to current PUE to be above | investigating the need for | High
measure a 1.6. additional submeters for
monthly Power any IT loads that are not on
Usage Additional electrianeters the uninterruptible power
Effectiveness and one new chilled water | circuits.
(PUE) of 100% by| meter installed in F\¥AL
FY 2015 (2014
target: 90%) Continued effort to identify
and install additional
metering so that a more
accurate PUE for each datg
center may be measured
and monitored.
7.2 | Core data centers| The most recent evaluation| A potential project to Medium-
maximum annual | of the main data center relocate/consolidate BNL | High

weighted average
PUE of 1.4 by FY
2015 (2014 target:
1.5)

cakulates the PUE at 1.79
for FY14.

The small data center in
Building 459 had a PUE of

data centers provides an
opportunity to improve data
center performance and
metering.

13




SIS Performance Status throug Planned Actions and AL
Goal DOE Goal L Non
FY 2014 Contribution .
# attainment
2.1
7.3 | Power All systems in the BNL BNL will continue to Low
management; domain that are capable of | evaluate the feasility of
100% of eligible | power management have | extending this desktop
PCs, laptops, and | the setting enabled. computerpower
monitors with management policy to other,
power operating systems
management
actively
implemented and
in use by FY 2012
7.4 | Electronic In FY14, the contract The Laboratory will continug Low
Stewardship 95% | governing the procurement| to require that all printers,
of eligible of printers, laptop and laptops, and desktop
electronics desktop computers ordered computers ordered through
acquisitions meet | through the BNLE the EProcurement System
EPEAT standards | Procurement system KFEgS 'y 9t 91l (¢
required that they have an | certification.
9t 9! ¢ aD2f R¢
Goal 8: Renewable Energy
8.1 | 20% of annual BNL purchased 40 million | A commercial evaluation of | Low
electricity kWh of RECs, which equalg the 2013 CHP/biomass stud
consumption from|y ®m: 2 T b [ Q] was initiated in FY14 to
renewable sourceq electric and thermal energy| further determine the
by FY 2020 (2014 viability of CHP at BNL. It wi
target: 7.5%) LISF began operations be completed in early 2015.
November 2011 and in
FY14, provided 5aillion REC purchasesll continue
kWh/yr of clean renewable | and the quantity will need to
energy to Long Island. be significantly increased
due to the 20% requirement
The onsite NSERC solar
array became operational i
May 2014. Once fully built
out the annual output is
estimated at ~ 700,000
kWh.
Goal 9: Climate Change Resilience
9.1 | Address DOE The Labratory has BNL will take a leadership | Low

Climate Change

Adaptation Plan

developed a working group

with regional researcher®

role in further developing

the regional working group,

14




SIS Performance Status throug Planned Actions and AL
Goal DOE Goal L Nor+
FY 2014 Contribution .
# attainment
goals better understand the and the case study started i
interaction of the urban FY14 is expected to be
environments and the submitted for publication.
atmosphere. A case study
on the influence of NYC on| The Laboratory will also
the formation of a tornado | continue to paricipate in
on LI has begun. the NYSRISE effort; maintair
and share meteorological
The Biological, data collection, including
Environmental and Climate| reaktime solar irradiation;
Sciences (BECS) Depeent | and forecast potential
at BNL has been involved if damage to utility distribution
a consortium to better systems caused by weather
predict frequency and events.
intensity of extreme
weather events.
BNL maintains a
meteorological station on
site, and has posted an
annual report on the web.
BNL has also shared real
time solar irradiatbn data
with companies interested
in solar farm development
in the region.
BNL, supported by the New
York State Energy Researd
and Development Authority|
(NYSERDA), has started to
work on a project to
forecast the damage
induced by weather on
utility distribution systems
in Rockland and Putnam
counties.
Goal 10: Energy Performance Contracts
10.1 | Utilization of The UESC was awarded on Preliminary audits are Low
Energy October 22, 2013. Phase | | underway for potential
Performance implementation of the UES( Phase Iprojects. Panned
Contracts is approximately 50% initiatives include providing

complete as of 10/31/14.

free cooling, improving the

15




SSPF
Goal

DOE Goal

Performance Status throug
FY 2014

Planned Actions and
Contribution

Risk of
Non
attainment

It is estimated to result in a
nearly 11% reduction in
energy intensity.

Energyconservation
measures include improving
the efficiency of supplying
chilled water; lighting
upgrades throughout the
Laboratory, and installation
of building controls with
enhanced temperature
setback.

steam system, and CHP

16




II. PERFORMANCE REWIAND PLAN NARRAEIV

Goal 1: Greenhouse Gas Reduction

1.1 GREENHOUSE GAS RHDOIC, SCOPE 1 AND 2
28% Scope 1

2 GHG Performance Status
reduction by F'
2020 from a F' BNL remains committed to meeting this important goal and is currently
2008baseline below the FY 2020 target of 148,000 Mi&Qlue to a combination of

hydropower (obtained in March 2011) ankosting andsupport for innovative
projects, such as theong Island Solar Farm (LISNertheast Solar Energy Research
Center (NSERCand Renewable Energy Credit (REC) purchastémwever, in order to ensure
achievement of the 28% reduction goal by 2020, BNL mudiligent in maintaining these valuable
assets and be aggressive with energy conservation, renewable energy projects, operational
improvements, and infrastructure modernization. This will involve seeking and obtaining funding from
every possible source, alg with cultural changes and increased emphasis on management practices.

BNL ison target to reduce Scope 1 andgBeenhouse gasgHG emissions by at least 28% by FY 2020

when compared to the FY 2008 baselifibe FY 2008 baseline was 205,6880e, makng the FY 2020

target 148,000 MtC@.! OO2NRAyYy 3 (2 GKS /95w OFfOdzZ I GA2yS AY
emissions totaled 131,42R1tCQet a decrease of 36.1% against the FY 2008 baseline. However, this
value does not reflect adjustments by the SPOtfear LISF. BNL estimates the total FY14 GHG value to

be approximately 95,50B1tCQe.

With existing initiatives and planned projects and activities, it is estimated that BINexeeed the
target by over 336, despitethe substantial programmatic growtthat is expected by 2020. Without
0KSaS ST Hpojded GHG .emifsi@rd 2020 would be more than 144 above the goal at
297,000 MtCQe.

The table below summarizés K S [ | 6 2 NI (1 2 NE Qa GBGEztNS yight ofexkthg a2 2 S OGS
plannedinitiatives.

Table 2.Current and Projected GHG Status

Change Compared to
MICOe 2008 Target
2008 GHG Emissions 205,628
28% GHG Reduction Target 148,000 -28%
2020 Projected GHG Emissions 297,000 +1448% +101%
2020 Projected GHG Emissions viithiatives 97,000 -33%
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Figurel. Scopel and 2Greenhouse Gas Emissions
Fugitive GHG Emissions

Periodic purging of carrier gases, which are used during experimental runs at the Relativistic Heavy lon

/ 26t ARSNJ owl L/ 0 A& NBaLl2yaA oGHS erfmisidldniFK 8014) clafridr 2 F
gases were purged from various subsystems within the PHENIX and STAR detectors as summarized
0St26d ¢KS GFofS AyRAOI ( Stdgitive GKGs L& beD BeyatirbuE8to th& . b [ G
purging of carrier gases from these subsystems.

Table3. Fugitive GHG Emissions

Gas Subsystem Detector Percentage of Total BNL
Fugitive GIG Emissions
1,1,1,2tetrafluoroethane | time of flight counter west &| PHENIX 5.3%
(HFG134a) resistive plate chamber (892 MtCQe)
subsystems
Sulfur hexafluoride (QF time of flight counter west &| PHENIX 4.3 %
resistive plate chamber (724 MtCQe)
subsystems
perfluoromethane (PFC4) | muontracking chamber PHENIX 68.7 %
north and south subsystems (11,648 MtC@e)
1,1,2tetratfluourethane multi-gap resistive plate timg  STAR 4.7 %
(HFGL134a) of flight (TOF) subsystem (798 MtCQe)
1,1,1,2tetratfluourethane | Multi-gap resistive plate STAR 5.4%
(HFGL134a) muon detector (912 MtCQe)

LY HAMHZ

. b[ Q&

t1 9bL- DNRdzLJ 6S3l Yy

F OlidA NAYy 3 TFdzy R&

by the resistive plate chamber (RPC) detector to a recirculation system that will reduce purged 1,1,1,2
tetratfluourethane (HFE@34a) and sulfur hexafluae (Sk) emissions by 50% to 75%. Most of the
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materials to upgrade the system have been purchased and the recirculation system installation is about
90% complete. Plans are to complete the recirculation system in time for the FY 2015 PHENIX
experimental run.

Meanwhile, the new gas recirculation system on the ragétp resistive plate time of flight (TOF)
subsystemwhich. b[ Q& { ¢! w DNRdzLJ O2 YLX S S Rreduddd®TONHADZa (§ KS C,
gas purge rates by more than 50 % from 87 to 42 litershour.

Sulfur Hexafluoride Emissions

To more accurately account for and effectively manage leaks sodisSBciated with gaseous dielectric
used in its high voltage electric equipment, BNL finalized a High Energy Equipment Management Plan
that the Energy & UtilitiesEU DivisiomQ Blectric Distributions Group will follow in FY 20Ihke plan
establishes a proactive process to identify and repair leaks by setting up a periodic inspection and
maintenance schedule for each piece of equipmentalso incorporates recognized utility industry
practices to safely handle and minimize releases ghSk Standard Operating Procedure for Electrical
Distributions Group personnel to follow whenevergs8fsulated switchgear, switches, and circuit
breakers areserviced.The plan also uses EPA Mandatory Reporting Rule 40 CFRul§#art DD
Electrical Transmission and Distribution Equipment Use emissions monitoring practices to accurately
calculate annual $fEmissions and determine the weighted average leak fateall active higkenergy
equipment.

Plans and Projected Performance

The following summarizes ongoing and planned efforts.

Hydropower

Startingin March 2011, BNL began receiving 15 MW of hydropowaen fitoee New York Power Authority
(NYPA)Annualcy a dzY LJGA 2y 2F GKS KERNBLRZGSNI A& FLIIINRBEAYL G S
emissions by approximately 78,000 Mt@&@er year.

Long Island Solar FarfulSF)

Starting in November 2011, thelSFoegan producing approximately 32 MW of alternating cutren
electricity. This projecavoids GHG emissions of 28,000 Mt®r more per year.

Utility Energy Service Contract (UESC)

Implementaton of the UESQwill reduce GHG levels by approximately 7,000 M&Dhe contract was
awarded in October 2018nd is nearly 50% complete.iill be completel by late FY2015. Additional
details regarding the UESC are provideder Goal2.1, Energy Intensity Reduction.

Northeast Solar Energy Research Center (NSERC)

Completion of theNSER@ill ultimately provide up to 1 MW of aaite solar PV generation and a further
reduction approximately 700 MtG® of GHG. This facilitpecame opeational in May2014.
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Renewable Energy CrediRECS)

REC purchasewill continue It is important to nog¢ the new 20% Renewable Energy Goal will

significantly lower GHG values but will require a substantial annual cost.

Thetable below lists the current and proposedmponents of. b [ GH& initiativeto offset/reduce
emissionsand how eaclkelementwill cortribute to attaining theemissions goal.

Table4. Elements of BNL GHG Emissions Offset/Reduction Initiative

Planned Action MW | MWh/yr | MtCOse % Estimated | Comments
Cost

Energy Intensity -7,000 | -5% | $12,200,000 | The contract waawarded in

Reduction¢ UESC Phase October 2013Construction is
nearly 50% complete and will
be completed by late FX015.

Energy Intensity -6,000 | -4% | $7,450,000 | This initiative will be

Reduction¢ UESC Phase undertaken if we are able to
identify additional projects
that can be alternatively
financed.If possible, the
estimated cost will be
approximately $7.5 million
and would begin in 2015, afte|
completion of Phase I.

Hydro Allocation (15 MW] 15 | 120,231 | -78,000 | -56% N/A 15 MW of NYPA hydropower
at an average LF 6f91;
credit per FEMP email

BNL Solar PV (R&D) 0.7 736 -500 -0.3 N/A R&D array of 700 kW at FLH
0.12. Online May 2014.

Renewable Energy Credi 119.089| 77,100 | -52%| $536,000 | RECs need to be purchased {

(RECs) meet 20% renewable energy
goal. This ian annual cost.

Long Island Solar Farm | 31.5 | 44,000 | -28,500 | -21% N/A Credit for hosting the LISF is

Credit based on purchasing
approximately the same
amount of RECs as the LISF
produced.

Total actions in progress -197,100 $20,186,000

or under consideration

There is a difference of 84000 MtCQe between the reduction target 0148,00 MtCQe and the
projected FY 2020 GHG emissions of,290 MtCQe without initiatives The % valugin the table
A Y LI O00BMYCOE FalSe ™ n

reflect eachinitiativeQ a

20



1.2 GREENHOUSE GAS RHDON, SCOPE 3

13% Scope 3 Performance Status

GHG reductior . . o
by FY 2020 The figures below illustrate that, overall, BNL reduced Scope 3 GHG emissions

from a FY 200 from all combined source categories. Scope 3 GHG emissions are up 0.27%
baseline from FY 2013 (47 MtCO2e), and 13.58% lower than the FY 2008 baseline value.
Baseline Scope 3 emissionsnraommuting increased by 133 MtCO2e after an
emissions calculations error was corrected (see CEDR tab 8.4 for more details).

25,000
Scope 3 GHG Emissions
20,000 - FY 2020 Reduction Goal
17.354 17,401
15,000 -
[0]
S
O 10,000 -
=
5,000 -
o u
FYO08 FY13 FY14
= Waste 212 192 180
m Personal Auto 126 95 90
m Rental Car 347 222 239
m Commuting 4,928 5,782 5,454
m Air Travel 3,399 3,638 3,212
E Trans & Dist Losses 11,124 7,425 8,226

Figure2. Scope 3 Greenhouse Gas Emissions

Note: Discrepancies in transmission distribution losses recorded in CEDR Taind tPlose reported in
Figure 2 above have been identified and are currently under review.
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Transmission and Distribution Losses

From FY 2008 to FY 2D1GHGs from electrical transmission and distribution losses drogpetds or

2,898 MtCQe, despite a25.0% increase in purchased electricityydropower purchases df20,146

MWh in 2014 fromNYPAaccounted for 41.5% of all electrical power purchadesver eGrid GHG
emission factors for the Long Island swgion in FY 2014 versus that of FY 2008, coeabinith a
decrease in the transmission and distribution loss factor from 6.85% in FY 2008 to 6.18% in FY 2014, also
helped to reduce transmission and distribution loss GHGs.

Commuting

Commuting GHGs dropped %7 or 328 MtCe, from FY 2013. In September 2011, a survey was
performed using traffic counters to aggregate and distinguish the types of vehicles entering the site
from 7am to 9am over a fivday period. The survey results were combined with tallies of the number
and types of multioccupant vehicles each day to estimate the commuting GHGs. A modest decline in
the average employee round trip commute from 28.18 miles in FY 2013 to 27.70im#es 2014,
combined with a 5.% decline in the number of fulland parttime enployees are the factors
responsible for the decise in commuting GHGs. The dioghe average commuting distance and the
number of fult and parttime employees account for the corresponding decreases in the commuting
distance traveled by single occupgrmassenger cars/light duty trucks and carpools noted in Section 8.3
2T . b[Qa&a /95wd

During the week of December 9, 2013, the Facilities & Operations (F&O) Directorate asked employees
FyR 3IdzSada G2 GF1S LINIG Ay | a KgpodtiationdneedPand 2 |
preferences. In July 2014, F&O reported that 349 employees and 678 guests/users completed the
survey. Since the survey allowed respondents to answer questions on behalf of their students and
guests commuting with them, the number resmding to questionss not equal to the number of
respondents. The results showed that more than 1,200 individuals plan to use thieeashuttle during

the year, and that more than 400 individuals expressed the need for asitefghuttle to a nearby log

Island Road (LIRR) station around 1:30 pm on weekdays. The results also showed that nearly 1,600
individuals expressed interest in ppgr-use bicycles similar to the Citi Bike program deployed in New
York City and its boroughs. Todaess the need foenhanced offsite shuttle service to nearby LIRR
stations, a threemonth pilot program to run an additional shuttle to the LIRR Yaphank station was
initiated on July 21, 2014.

. @ 0(0KS SyR 2F 5SOSYO0SNI HnAamMoZ . b[ Cevemploye&angdglesth F¥AOS
ID badges and corresponding stickered vehicle database records. As a result, stickered vehicle database
records for more than 1,500 employees have been updated, accounting for 3,632 employee vehicles
from model years 1984 to 2014. Bising available employee vehicle make, model, and year data
combined with EPA cobined mileage ratings from th®OE fuel economy website, BNL has an
improved approach for estimating the average fuel economy of employee vehicles and annual
commuting GHG erssions. Using this approach, the average fuel economy of employee vehicles is
expected to rise from 23.2 miles per gallon in FY 2014 as employees gradually replace older vehicles
with more fuel efficient vehicles that reflect the higher Corporate Averagel lEEconomy (CAFE)
Standards established for vehicle manufacturer fledtg the National Highway Traffic Safety
Administration (NHTSAs notedbelow. As the average fuel economy of employee vehicles continues to
increase, employee commuting GHG emissanmgsexpected to decline.
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Table5. Projected Fuel Economy Standards

2012 2013 2014 2015 2016 2017 2018
Passenger Cars 33.6 34.4 35.2 36.4 38.2 39.6 41.1
Light Trucks 25 25.6 26.2 27.1 28.9 29.1 29.6
Combined Cars & Tucks 29.8 30.6 31.4 32.6 34.3 35.1 36.1
Tableis based on CAFE certification data from model year 2010;tauckrsales split from the Energy
Information Administration'sAnnual Energy Outlook for 2012nd future skes forecasts by JD Powers

LYy !LINAEf HamnXI .b[Q& [F02NIG2NE t NRPGSOUGUA2Y S5ADAAA
number of site access points to BNL bicycle commuters from two to three. The program was developed

to provide bicycleeommuters residing south and east of the Laboratory more direct access into the site

via a gate at the southeast corner of the site. The program also allows registered bicyclists to enter the

site via the Main Gate from the west and the North Gate withimaing to slow down and present their

badge every time they enter the site. As of September 30, 2014, 88 employee bicyclists had registered

to participate in the program. After one year, the LPD and Laboratory management will evaluate the
program to decidéf it should be extended, cancelled, or made permanent.

In May 2014,BNL staff metwith administrators of MetroPool Long Islanh New York State

Department of Transportation (NYSDOT) regional commuting services contractoeview the scope

of customizel rideshare portal options intended to enhance employee interest and participation in
ridesharing. After the meeting, BNL staff reconsidered planned Environmental Protection Division (EPD)
rideshare website improvements, deciding instead to work with thedl2 NI § 2 NE Q& 2 S6 { SNIA
convert the current rideshare website to a Commuter Choice website. The new website will stress both

the environmental work/life balance benefits of more sustainable commuting options and the resources
available to enablemployees to rideshare, commute by bicycle, use the LIRR, and establish compressed

work or telework schedules. EPD staff subsequently met with the Web Services group to review the
current rideshare website and to discuss potential elements for the Comn@iteice website.

In September 2014, Human Resources (HR) completed revisions tdBNhe StandardBased
Management System (SBMS) Flexible Work Arrangements Subject Area, streamlining the approval
process for exempt and honexempt monthly staff that requesmpressed work schedules.

To increase employee awareness and appreciation of the environmental, health, and economic benefits
of more sustainable means of transportation, BNL participated in the 2nd Annual Car Free Day LI
celebration on September 22024. To participate, employees completed an online pledge on the Car
Free Day LI website to be eaee or carlite on September 22 by carpooling, biking, walking, or
telecommuting. To promote the event, a short web streaming video was produced that éelatiree
employees describing why they carpool, bicycle, and telecommute on a regular basis. Additionally, to
encourage participation, all individuals that made pledges were automatically entered in a random
drawing for multiple donated prizes.

Airline Tavel
Airline travel GHGs dropped BY6 MtCQOe, a decrease df1./@6 from the FY 2013 total. This decrease

was in part due to a 9.54% reduction in the number of scheduled trips. With this decline, FY 2014 airline
travel GHGs werB.5% less than the FY @8 baseline.
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Rental Cars

GHG emissions resulting from rental vehicles used for employee business travél Basdut are still
30% below the 2008 baseline value.

Personal Auto (Business)

GHGs from employees using their personal vehicles for business use have decreased 28.6% since FY
2008.

Waste

Since 2008, GHGs from contracted waste are down 15.09% due to a corresponding reduction in the
volume of waste transferred to the Hempstead B@xe Recovery Facility. Diverting cafeteria food
preparation wastes from the waste stream has also helped to reduce waste levels. These food
preparation wastes are used at the Sewage Treatment Plant to raise plant biochemical oxygen levels,
which, in turn aid in the denitrification process and supplement the biomass at the Sewage Treatment
Plant.

Plans and Projected Performance

To achieve the 13% Scope 3 GHG emission reduction goal and 12% employee business travel GHG
emission reduction goal, BNL muetver overall Scope 3 GHGs and employee travel GHGs b§ 2,6
MtCCe and 1,056MtCQe, respectively. Figure 3 illustrates the challenges that BNL must face in order

to achieve the employee business travel GHG reduction goal.

Employee Travel GHG Emissions

12000 FY 2020 Reduction Goal
9,737 [
10000 8.800 — 8,995
8000 -

MtCo2e
()]
o
o
o

4000 -
2000 -
0 |
FY08 FY13 FY14
m Personal Auto 126 95 90
Rental Car 347 222 239
m Commuting 4,928 5,782 5,454
m Air Travel 3,399 3,638 3,212

Figure3. Employee Travelt@enhouse GaEmissions
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Despite 2013 BNL Badging Office efforts to renew employee/guest ID badges and corresponding
stickered vehicle database records, a comparison of stickered vehicle database records with a
September 2014 HR list of current employeegeaded that registered vehicle records of 1,288 current
SYLX 28SSa KIR y2i 0SSy dzZZRIFIGSR® ¢2 | RRNFaa (KAAZ
Systems Group will be sending ammail request to these employees during the second quarter of FY
2015 asking them to add the vehicle model for all of their registered vehicles.

HR plans to investigate the steps necessary to retrieve accurate counts of exempt and nonexempt
monthly employees that work foudlay 4Ghour and nineday 8Ghour compressed wdrschedules from
PeopleSoft HR time reporting records, as well as the programming changes needed in PeopleSoft to flag
and retrieve the number of telework days that employees work.

BNL will continue taleploy greatly enhanced Unified Communications tedbgies in FY 2015 as its
site-wide telephone replacement project is completed. In addition to providing users with the ability to
rapidly schedule and conduct dmbc audio teleconferences, the new technologies will enable users to
integrate desktop video eleconferencing capabilities with larger rodmased sessions and mobile
devices. This allows teleconferencing sessions to be scheduled by any individual user and spans the use
of previously disparate technologies. As such, the need to travel for traditianato-face meetings is
expected to decrease.

BNL will continue its efforts to convert the current EPD rideshare website to a Commuter Choice
website. Several new intranet links to other BNL web locations (i.e., Staff Services Transportation, HR
Carees, BNL Users Group, and others) will be established to make the Commuter Choice website visible
and accessible to more individuals.

To affect reductions in rental car GHGs, efforts will be made to amend the standard allowable rental in
. b[ Qa 5 2w%el%adiFarélgn Tralkl standard procedures from asid to a compact vehicle.
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Goal 2: Sustainable Buildings

21 ENERGY INTENSITY BREDON
30% energy

intensity (Btu per Performance Status
gross square foot

reduction by FY 8 ~ ~ - A
2015 from z Ey . b[ Qa O dzdbiNdengylintehsgyds251,0Rtu/gsf, based on CEDR

2008 sl FY 2014ata. This level representscaimulative reduction of 22% from
the FY 208 baseline of 323,780 Btu/gE8NL continues to strive to meet the
30% reductin goal by 2015.

9y SNHe& adzNBSea IINB O2YLX SGSR lyydzZtte (2 SyadzNB
year period.The information is compiled i Green Energy Survey databd3mjects that provide viable
economics will be included inriding requests and alternatively financed initiatives.

BNL continues to implement energy efficiency projanterder tosignificantly reduce energy intensity
when compared with the FY 2003 baseline. Projects are selectetii based on an evaluatioof
their lifecycle costs (less than or equal to-@&ar smple payback). \6tksheet 3.2 of the CEDRFY 2014
includesprojects that, if implemented, are estimated to reduce energy intendliigt will meet or
exceed the30%goal

BNLDOEis nearly 50% comgle with a UESC that was awarded October 22, 2013. Thigrst Task
Order (Phase I)ncludes the following energy conservation measures:

1 Improving theefficiency of supplying chilled water
1 Upgradindighting throughout the Laboratory
1 Instalingbuilding controls with enhanced temperature setback

Plans and Projected Performance

Phase | implementation of the UESC wapproximately 50% complete as of October 31, 2014. When
complete, it is estimated to result in a nearly 11% reduction in enenggnsity. At least one additional

Task Order is anticipated to be awardiedthe near future to obtain even greater reductiortaurther

UESC Phases and other planned initiatives include providing free cooling, building automations systems
and retrocommisioning, improving the steam system, and potentially combined heat and power (CHP)
and/or biomass

BNL had direct appropriations for energy conservationresfof over $2.6 million in 201dnd expects to
spend approximatel$2.5 million/year in 201%and beyond.

It is important to note that the anticipated growth in both staff and facilities will offset total energy
savings BNLwill continue to seek out and implemenarious initiatives, such as aggressive building
temperature setbackin an effortto meet the goal of reducim energy use intensity by 30%HRY 2015
and beyondBNL has identified the following projedtsfurther reduce energy intesity.
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HVAC Setback

A setback capability for heating, ventilation, and-@nditioning systems (HAC) continues to be
installedthroughout the BNL campudhe Facility CompteManagers and their staff reguladyaluate

systems to ensuréhat this function is operating as intende8etback will be captureby using the new

Building Automation Progranfacility Complex Managers will communicate with building occupants

about energy usage and the benefits of HVAC setback and energy conserugdion.agreementwill

be modifiedto incorporate setback clauses. In additidhe existing preventative mainteance (PM)

programwill be enhancedor all HVAC systems.

¢KS 1 £1/ aSGol Ol AYyAUGAILIGAGBS Attt 065 SYLKIaAl SR SE
effort for the facility managers. This is part of a larger-gitde effort to encourage acter employee

participation in various conservation efforts.

Steam Chargback

A steam cost chargeack programis planned for implementationn the near futureto encourage

energy conservation. BNL uses direct chargdsiltoccupants for electricity and chilled water, and finds

it to be one of the most effective methods to increaseesgy conservation. Asteam chargeéack

program wagecently piloted; it is plannelle phased in to full cost recovery program over severalsg/ear

G2 FOO02YY2RIGS (GKS @IFINERBAY3I TFAYIl yIDis bstimatedvihadt thisi & § 2
should provide an energy sags of approximately 62,000 nBtu/year.

Lighting Upgrades

Planning will continue for b [ ddg@oingprogram of upgrading wrent lighting with high efficiency
replacements. Where applicable, automated controls will be installed. It is estimated that this will
provide an annual savings of approximately 4,000 mmBtu/year.

Energy Audits

Energy audits of HVAC systems, lightiagd office equipment will continue to be used to identify
opportunities for energy conservation. The findings will help to develop policies on operation and
equipment needsThese audits are being performed in conjunction with ongoing condition assessmen
surveys in order to reduce additional costs and administrative oversight needs.

2.2 ENERGY AND WATER BVATIONS

Performance Status

EISA Sectic

432 Energy i .

and Water Energy Independence and Security AEISA), Section 432 energy awdter
Evaluations evaluations were completed for 10066 the applicable buildigs within last four

years.This effort is actively monitored to ensure compliance on an annual basis.
Plans and Projected Performance

BNL has combined the Green Energy Surveys witheeined Fadity Condition Assessments (FJA
Due to the synergies of the relatively similar woBNL achievesavingof approximately $5@00/year,
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when compared to complehg them independently.Further, the database on facility information is
more robust and helps BN& plan building modifications more efficiently.

The energy survey information includes rough energy project cost estiretery with Simple Payback
calculations. This informatiis maintained in the database and used to identify viable energy projects.
All building survey information is entered in the EPA Energy Star Portfolio Manager database, making
benchmarking of the facilities easier and more robust.

2.3 INDIVIDUAL BUILRGS METERING

Performance Status
Individual buildings

metering for 90% of The status of individual building metering sfallows:
electricity (by 10/1/12)
for 90% of steam, 1 Electric: +10%

natural gas, and chille , o
water (by 10/1/15)  Natural Gas: 100%

(2014 Target: 95% an T Steam: 89.%
75%, respectively) 1 Chilled Water: 100%

In FY14BNL continuedts successful history in advanced metering and
currently meets tle goal for electricity,natural gas, and chilled wateAdvanced eletric meters are
installed in 29 buildings, advanced chilledater meters are installed in 3Buildings or loads with
chiled waterand all2 ¥ . b [ Qa -syppliéddanilitiés ha¥edsganced meters installed

Advanced steam/condensate atering is installed in 32 bdings. However, 3&uildings still have
conventional stam meters that will be upgradeas appropriate. BNL will install new steam metering in
large use buildings where steam metering is insufficient with a goal of upgrading three or more meters
per year.This will assist in our stearhargeback effort

Due to the low cost of water, the installation of water meters is not economically justifibiolever,

.b[Qa YIFI22NJ FIOAfAGOASE GAGK O22fAy3a (i2méNEe a ¢
water metering.In FY13the new LEED Goldterdisciplinary Science Building | d%®as commissioned

and includedadvancedpotable water metering.

da™y

Electric
Seventeen (17) Etherndtased Power Quality meters were installed throughout tladoratory.

Steam
1 Five (5) steam meters were upgradedie advanced metering platform
1 Threemeterswere upgraded to the advaced metering platform, and two new meters on the
previously estimated steam load were also upgraded to advanced meters.

ChilledWater

1 A rew chilled water meter forthe Building515 data center norcomputer loadhas keen
installed and is operating
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1 Chilled water metering in the newational Synchrotron Light Source Il (N8L$cludes
segregated metering for the ring/process |l@aand theLaboratoryOffice Buildingl{OB cooling
loads.

Plans and Projected Performance
Additional meters will be installed as opportunities become availdblectric and sam often require

extensive coordination and shdibwn of operations BNLstrives to install at least five (5) electric meters
and three (3) steam/condensate metegianually.

2.4 COOL ROOFS / THERNRESISTANCE

Performance Status

Cool roofs, unless The BNL Modernization Project OffiedRO designs all new roofs to
uneconomical, for roo meet the cool roof requirements. When roofs are repaired or
replacements unless replaced MPO performs an analysis to determine if cool roof

project already has GB
approval. New roofs
musthave thermal

resistance of at least-F )
30. Plans and Projected Performance

requirements can be met. If they cannot, the analysis is documented
and placed into the project file.

Roof repairs and replacements will be perfornmdBRuildings 725, 624, and
510. Meeting the cool roof requirements will beldressedluring the design phase.

2.5 HIGH PERFORMANCE TAISABLE BUILDINGEEBY, EXISTING BUILDINGS
Performance Status

'15% of existing MPO continues to make progress toward ensuring that 15% of existing
b“"g‘%%so%es"ﬁe”ha buildings greater than 5,000 GSF are compliant with the Guiding
’ are Principles (GPs) of High Performance Sustainable Buildings (HPSB). At

compliant with the . .
Guiding Principles o the end of FY14, BNL has achied& HPSB compliance for the 10

HPSB by FY 2015, w buildings that will not achieve LEED -certification. Tasks completed in
progress to 100% FY14 include HPSB upgrades at Building 59%Vateiation of Building 98
for HPSB compliance, and the commencement of roof replacement at
Building 438.

FIMS Sustainability fields are upddigs neededandat least annuallyThe DOE vaIidates:aJracyeach“
year as part of the annual FIMS auditb [ ¢Aff S@lFftdzZd §S GKS ySé SELI YRSH
to identify any assets that meet the new crii@and inclde them as part of the FY15 updates.

BSA is in the process of completing all procedure, policy, and specification changes to comply with the
HPSB Guiding Principles. Alliaas will be completed in FY15.
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Plans and Projected Performance

In FY15, BSA will complete the remaining work to meet the 15% milestone. Activities include Building
860 RTU and duct replacement, Building 98 miscellaneous tasks, remainingaetnassioning, and
finalization of procedure and policy changes.

2.6 HPSR; NEW CONSTRUCTION AMRIOR RENOVATIONS

Performance Status
All new onstruction,

major renovations, MPO requiresll new construction and major renovations to meet the
and alterations of HPSB equirements. Design specifications are being updated to
buildings greater tha remove LEED requirements for these activities and replace them with
5,000 GSF must the HPSB requirements.

comply with the GP:
Plans and Projected Performance

In FY15HPSB requirements will be includedtie conceptual design fohe Building 725 renovation.

2.7 REGIONAL AND LOCAKRRNING

Performance Status

Efforts to increas Regional Transportation Planning
regional and loce
planning In FY 2014, the Laboratory continuta investigate publidransportation
coordination and and increased carpool riderslilp ¢ KS Y2aid &aA3IyAFAOl yi
involvement performance in Regional Planning is its location. Due to the rural nature of

.b[ Q&4 &dzZNNRdzyRAy3 I NBIXZ &aSNIBBAOS o6& YI a3
facilities neartransit centers is impractical.

With regard to omrsite employee movement, the overall landscape of the BNL site is changing. Research
centers are being located centrally, which will foster better pedestrian and bicycle movement among
facilities. An orsite shuttle service is also available to move staff from building to building, thereby
reducing single occupancy ridership. A shuttle service is also provided from the Long Island Railroad and
Stony Brook University.

Renewabldenergyinfrastructure

The BNL site was chosen as the host site for the construction of the LISF, a 32 MW solar power station.
The DOE worked closely with the Long Island Power Authority (LIPA) and BP Solar in the development
and construction of the facility. Construction waswuaeted in late October 2011 and power delivered

to the grid on November 1, 2011n FY2014, the LISFprovided 52million kWh/yr of clean renewable
energy to Long Island.
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Additionally, theLaboratory is developing a new Northeast Solar Energy Reseamtér (NSERC) on its
campus that will serve as a solar energy research and test facility for the solar indumsgrgnission of

the NSERC is to suppdiie expansion of solar power in th@rtheast by providing higluality data,
field-testing, analyses,ral solar energy expertise to address technical, economic, environmental, and
policy issues facing solar power deployment in northeastern climates.

Gonstruction of the planned first phase (518kW) was completed in April 2014 and commissioning was
completed in May. The array is currently supplying power to tBBIL 13.8kV distribution system.
Funding has been identified for Phase Il that will deliveadditional 230kW

National Environmental Protection ANEPA)

As required under NEPA legislation, enengpge is considered as a part of all Environmental Impact
Statements and Environmental Assessments. NEPA documents also include impacts of construction
vehicles on local traffic.

Environmental/Ecosystem Management

BNL maintains proactive environmentaldaacological management programs intended to protect and
AYLNR DS yI{GdzNF £ NB&A2dzNOSad !'a LINI 2F .b[Qa ylI Gdz
leadership role within the greater Long Island Central Pine Barrens ecosystem by participatiragyp

local and regional committees and societies. This includes the Central Pine Barrens Commission, Pine
Barrens Society, Peconic Estuary Program, Long Island Invasive Species Management Area, and the Long
Island Native Plant Initiative, and ensuresttiBNL is represented in the decisions that could impact

wildlife management at BNL.

The Laboratory has implemented precautions to protectsie habitats and natural resources.
Activities to eliminate or minimize negative effects on sensitive or critical species are either
incorporated into BNL procedures or into specific program orgmtoplans. Human access to critical
habitats is limited. In some cases, habitats are enhanced to improve survival or increase populations.
Even routine activities, such as road maintenance, are not undertaken until they have been evaluated
and determined & be unlikely to affect habitat. BNL is committed to continually improve the natural
environment of its site. Specific goals are established and tracked in the BNL Natural Resource
Management Plan.

Wildlife at BNL

¢ KNRPdzAK . b[ Q& Ndver thepddt 2il veass, sipdNi@am Mdpryvements in the BNL natural
environment have been realized, such as the removal of contaminants from soils, groundwater, and the
Peconic River both on and off the BNL campus. The effectiveness of these remediajemtspare
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measured annually and reported to regulatory agencies, DOE, and the public. Efforts to complete the
clean up of groundwater will continue through 2030 for most volatile organic compound contaminants
and 2070 for strontium 90.

Community Outreach

BNL maintains strong positive relationships with regulatory agencies, environmental groups, local
residents, and other stakeholders. The principal modes of communication include routine interface with
regulatory agencies and DOE through submittal ofqgrerance reports, conference calls, and periodic
meetings. The Laboratory communicates with local community groups and environmental groups
through monthly meetings of the Community Advisory Council and through presentations at local
community group meetigs.

On March 24, 2014he Assistant Laboratory Director for F&O met with tepire State Development
/ 2 NL1J2 NJhiéfOgesatd@Officer and LI Regional Directtw better familiarize them wittDiscovery
Park, as well as discusEGIS andthe 6 2 NI 12 NBE Qa SySNHe adNlraGdS3eo

.b[ Ff&2 LINIHGYSNB 6AGK Ylyeée 2NHIYyATlIGAZ2ya (G2 SELJN
Activities in 2014 included partnering with the Sierra Club and Suffolk County to promote Go Electric
Week 2014, particiggon in Car Free Day Long Island, and the annual Long Island Earth Summit held
during Earth Week. The Earth Day event included a presentation on the UESC, a tour of the NSERC,
green vehicle and green office showcases, the opportunity for employees tagifpr rideshare and

bicyclist commuter programs, and the launch of a new bicycle commuting amdse recycling

programs.

In order to enhance the convenience and accessibility of commuting by bicycle, the pilot program allows
bicyclist commuters to enteby the southeast corner of the site and expands the times that bicyclists

Oty SyYyiSNI yR fSI@S GKNRdzZAK (GKS b2 Niaste Fhograns® ! RR.
collects and recycles personal electronic waste from employees on a quarterly basis.

¢KS hLISYy {LIFOS {0SéINRAKALI tNRPAINIY O6h{{t0vI GKAOF
Programs and several other local organizations, fosters partnerships between schools and land stewards

in their local communitiesStudents in grades K through B2e involved in authentic environmental

research on properties in their own communities, fostering a sense of ownership and responsibility for

open space within their neighborhoodis June2014,students and teachers who participated in OSSP

were invited to BNL for an OSSP evening celebratagrwhich students displad and presengd their

work to teachers, parents, scientists and others in the environmental community.

Each year, the Laboratory opens its doors to the public to host Summer Suiiaiesthan 4,700
neighbors and guests 1 G SY RSR { dzZYYSNJ { dzy R @& HnanmnI BKAOK FSIi
SRdzOF S @GAaAG2NRE | o2dzi . b[ Q& adzadGlFrAYylFoAfAGE STFF2N
can use to enhance their energy savings badome better stewards of the environment.
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Plans and Projected Performance
Renewable Energy

BNL is committed to continue to support federal and local efforts at reducing reliance on petroleum

based energy. Renewable energy research projects are lkdgngloped for the NSERC. Through
implementation of the Natural Resource Management Plan, BNL will also continue to measure and
report on the ecological impacts of largeale solar installations. Additionally, BNL vdgtittue to host

conferences and atind meetings to promote the Ba2 NI 42 NB Qa NBySgl o6tS Sy SNH
ongoing basis.

Transportation

In FY 2015, BNL will continue to measure automobile occupancy rates and establish a working group to
identify additional ways to reduce single opamcy vehicles. This working group will also examine
alternate working schedules and other efforts to reduce Scope 3 GHG emissions.

Environmental Resource Management

BNL continues to support natural resource improvements through implementation of therdila
Resource Management Plan. In FY 2015, BNL will continue to evaluate management techniques to

improve the health of the omsite deer herd and will releploy the new tick management technique (4
Poster) in the spring.
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Goal3: Fleet Management
3.1 ALTERNATIVE FUEL GOMPTION

Performance Status

10% annual

increase in fleet BNL currently has alternative fuel infrastructure with-gite facilities for EB5,
alternative fuel CNG, and biodiesel, in addition to gasoline. Alternative fuel use is driven
consumption by F through fuel card controls. The fuel cards are vehsgecific and will only
2015 relative to F allow the operatorto fuel with the designated fuel type. Lespeed electric
2005 baseline vehicles are also used eite; however, electric charging stations are not
metered.

Based on FAST data, FY14 alternative fuel consumption was 51,449 gge, compared to 43,564 gge in
FY13. This repsents an 18% increase in consumption of alternative fuel during FY14.

Plans and Projected Performance

BNLplans to convert to GSA leasing, which will replace older gasoline vehicles with alternative fuel
vehicles (AFVs).

3.2 REDUCTION IN PETROMECONSUMPTION

Performance Status

2% annual reductio

in fleet petroleum Petroleum consumption at the 2005 baseline was 125,964 galBased
consumption by F* on FAST data, petroleum consumptiatithe end of FY14 totaled 61,110
2020 relative to F\ gge, which is a 51.5% reduction against the baseline.

2005 baseline
The Laboratory fleet contains 255 vehicles, including a variety of work
vehicles (cargo vans, pickups, medium and heavy trucks, and fire equipment), all
of which areowned by the Laboratory. Within the fleet, 149 vehicles are AFVs. The average age of a
vehicle is 8.6 years and typically, 20 vehicles are replaced each year.

The reduction of gasoline consumption is achieved through the Laboratory's alternative dgeaipr.

Vehicles are replaced in consultation with users, maintenance staff and others to ensure that the most
SYSNHeé STFTAOASYylG OSKAOES GKIG FdAf FAETEa GKS GSKAO
periodically using mileage sheets fromhicle users as well as fueling and maintenance information.

Laboratory policies regarding vehicle procurement and use are documented in the SBMS Government
Vehicles Subject Area. The aiding policy is als@locumentedin the SBMS Government Vehicles
Subject Area, statingg 52 y 23 € SIF@S | LI N]J SR OSKAOfS gAGK GKS
police or emergency vehicles), or with the ignition key é&iternally, all replacement vehicles (since

2010) have idle limiters installed by theotor pool before the vehicles placedn use.
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In an effort to reduce the amount of vehicle miles traveled, the BNL Shuttle Service provides
transportation among ossite buildings. Additionally, the Shopping Shuttle reduces trips by individuals
on- and df-site by providing group transportation to local shopping centers.

Plans and Projected Performance
. b[ 6Att O2ylAydzsS G2 NBRAZOS LISUNRE Sdzy O2yadzylLliAzy
in which older vehicles are replaced withost fuelefficient vehicle that o LISNF 2 NY (G KS @S

mission.

3.3 PURCHASING ALTERNATFUEL VEHICLES/6AF

PerformanceStatus
100% of light duty
vehicle purchases The acquisition of government motor vehicles (additional or
must consist of replacement vehicles) for the BNL motor vehicle fleet is defined under
alternative fuel 41 CFR 109, Property Management Regulations. All motor vehicle
vehicles (AFV) by 20 acquisitions requirddOEapproval prior to purchase (aeactivation of
and thereafter (75% vehicles in the retired category). The Staff Services Division Manager
FY 2002015 makesrequests to the DOE for such acquisitions. The apprpratess

flows through the BHSO, and D&ER approval is needed for the
replacement of any @ssenger cladgiation vehiclehrough an allotment process.

Vehicles are removed from the fleet based upon age and condition. In the last several years, all vehicles
purchased by BNL have been AFVs when possible.

The Laboratory uses biodiesel fuel in utility vetickend newer diesel vehicles that are rated for
biodiesel. Alternative fueling facilities are availablesite for biodiesel, as well as@5 and CNG.

Plans and Projected Performance

In FY15, BNL plans to continue purchasing 100% AFVs.
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Goal 4. Water Use Efficiency and Management
4.1 POTABLE WATER INTHNS

4.2 INDUSTRIAL, LANDS@¥®, AND AGRICULTURALA)
WATER CONSUMPTION

26% potable wate!

intensity (gal per Performance Status
gross square foot
reduction by FY BNL has a long history of reduciwgter consumption

2020 from FY 200

_ even though water on Long lIsland is plentiful and
baseline

inexpensive.BNL recently implemented groundwater

20% water .
recharge of treated wastewater at its Sewage

consumption (gal)

reduction of industrial Treatment Plant. Currently, about 8086 water used
landscaping, and is recharged to groundwater via groundisa
agricultural (ILA) wate recharge basins. The water rechargedésr potable
by FY 2020 from FY water quality. Owa minimal formal landscaping is
2010 baseline compatible with the local climate andatural rainfall

amountsare sufficient to support local flora.

Water Management Plan

.b[ Q& 2FGSNJ alylFr3SySyid tttry RSaONAR0oSa K2g¢ .b[ RSa
facilities to be sustainable and water efficient. It outlingék S [ | 0 &ffdis mozmw Iéguslatlve
requirements by implementing beshanagement prac0Sa s> |y I? RSGFAfa adGsSLa Gz
consumption by 2%er year (toward the goalof 16% reduction by FY 2015 and 26% reduction by FY

2020 compared to a FY 2007 baseline).

.b[ Q& 61 GSNI Yyl 3SYSyid LINRBINIY KI awaterEéhgumbidni NB Y S f
(measured in gallons per square foot of building area) & Since 1999, anii2% since 2007 Total

water consumption was up about 3% in FY14 due to increased programmatic activities at BNL,
particularly the start of machine operations tite NSL$I. It is estimated that when fully operational,
NSLSIgAff NIAAS .b[ Q& lyydzZt &éF SN dzal 3S o6& 2@SNI MK

Presentlythe Laboratory ismplementing besimanagement practices (BMPs) as detailed in Section 2.2
of the Water Management Plan. Implemting water conservation is a significant economic challenge.
Water is plentiful and inexpensive at BNIhe variable cost of producing water is currerddgs than
$050 per thousand gallonsMost water conservation measuresrea capitat and laborintensive,
however, evaluation ofthe return on investmenbf additional BMPs$s ongoing These BMPs have the
potential to lower water consumption by more than 40 million gal/Vhe ability to implement these
capitatintensive measures depends upon obtaining itiddal benefits (such as replacing obsolete
equipment, extending equipmenend-of-life, reduéng maintenance costs, reducing waste water
discharges to thé&Sewage Treatmentlént, and increasing energy savings) and upon obtaining capital
funding to instalthem (aligned with other priorities).
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Finally, it is important to emphasize that ove80z 2F . b[ Q& 6 GSNJ O2y adzyLJiA:
NEOKFNASR (G2 3INRdzyRglFGSNJ G LRGFEoES g+ GSNJI ljdzl £ A&
YySSia GKS BhWHHAS W3 ViiS Nd NEO2 YA dzy g A dNd agRWVGESNAF 6 SE
temperature changes). In an effort to increase the rate ofsiia recharge, BNtecently completeda

project to reroute the treated effluent from theSewage Treatment Plant from a surface water

discharge to a groundwater recharge system. This project elingraapmotential source of trace metals
contamination to the Peconic River and impreule quality of the river dowstream of BNL. Review of

analytical data for the Sewaggeatment Plant effluent shows that the water quality meetsfatleral

and state groundwater quality standards. This change should result in an increase of 100 million gallons
recharged locally versus edite flow via the Peconic River.

The Sewage Treatment Plant Modification contract was awarded and fieldwork commenced in the
fourth quarter of FY13.The contractorcompleted the Sewage Treatment Plant Modificatioim
September 2014. Treated effluent from the plant is currently beiacharged and recycled to the
groundwater.

Sewage Treatment Plant
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BNLhas managechn effective waterreduction and conservation program for more than 20 years,
illustrated in Figurel by the trend in annual potable water usafjacludes proceswater).

Annual Potable Water Use
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Figure 4. Annual Potable Water Use (1294.4)

Potablewater usage fell from almost 930 million gallons/year in FY 1896rage of 2.55 million gallons
per day)to about 43! million gallons/year in FY 2014 (average of9ldillion gallons per d3dy a

NBRdAZOUGAZ2Y 2F pozrd 2KSYy y2NXIfATSR o6& &aAdsS 3INRSGK

water use intensity has decreased frorillgallons per square foot to 8allons per square foot,ma
11.9% water usage reduction since the base yedQff7.

CSF Losses and
Humidification
3%

Line losses
1%

Cooling Towers:
Evaporation and
Drift
21%

Cooling and
Process: To Cooling Towers:
Recharge Basins Blowdown to STP
43% 1%

Cooling and
Personnel General Process: To STP
Usage: To STP 12%
9%

Figure 5. Annual Potable Water Utilization
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Figure5 depicts how BNL uses its potable water, and where it goes thereafter. Less than 10% is used for
KdzYly O2yadzYLliAzy YR alyAdGlraArAz2yed ¢KS YI22NRGe 2F
This norcontact cooling water is used (ontlerough) to cool heat exchangers and returned to the
groundwater. Water is also used to make up for evaporative, ,duifld blowdown losses from re

circulating cooling towers. Tower blesown is typically discharged into sanitary or storm sewers

treated, and ultimaely, returnsto the groundwater.

¢tKS F2tft26Ay 3 LI NI} INI LKA adzYYFENATS .b[Q&a LI ad +y
660Sad YIFylFr3aSyYSyid LINI OGAOSavoT Y2NB RSiGlFAfa FNB | gt

1 Public Information and Educationrdgramsp . b [ Q—é@lated lptibfcNihformation and
SRdzOF GA2y LINPINI YE SYLKI&ATS (GKS SEOSttSyid |dz
YAYAYAT S SyLX 28S8S8SQa dza8S 2F SELISyargdS: SygaANRYyY

9 Distribution SystemAudits/Metering BNL periodically audits its water distribution system as
part of infrastructure planning and utility reviews (e.g.,-8@&F NJ al aGSNJ t £ yaovo
SYaAySSNBA dzyRSNRGIFYR . b[ Qa g (Sfe Betaudiobthe 12 0 S
plentiful supply and low cost of water at BNL, water meters are not available at most buildings
or major process users. We bill one major process user for water.

 Waterefficient Landscapity . b[ Q&4 YAYAYFf F2NXIf f¢é& MdRAO LAY
climate and rainfall. BNL does not routinely irrigate lawns and landscape.

1 Toilets and UrinalsBNL currently specifies lesonsumption toilets and flugimeters (1.6
gallons per flushgpf] for toilets, 1.0 gpf for urinals) for new constructiongnovations, and
maintenance.

9 Faucets and ShowerheadBNL specifies loflow, WaterSensdaucets and showerheads for
new constructions, renovations, and maintenance.

1 Boiler/Steam System®NL has a district steasystem and Central Steam Facility pPeding on
the season, ™ t085% of the steam exported from the facility vehs as condensatdhis isan
excellent return for a large district steasystem and the condensate tarn conserves water
and energy.

1 SinglePass Cooling SystenBNL has ragted water flow through singipass cooling systems
that discharge to the sanitary sewer system. The marked success of these efforts is reflacted in
57% water reduction.

1 Cooling dwer SystemsTo reduce water use in ont¢krough cooling systems, BNL ha8
cooling towers with a flow rate of over 300 gpm. Many other smaller towers are located around
the site. To maximize cooling efficiency and minimize water use, BNL controls theldhow
NI 6Sa 2y GKS fFNBS G26SNB (2 YIAYydlFAy GKS ao0eo

f Water Reuse and Recyclir@ver8g: 2F . b[ Qa ¢l G§SNJ O2yadzyLliAzy oS
at cooling towers) is recharged back to the ground (where the well medene from). All of
.b[ Qa LINRPOSaa -dal GISNR o G2pAfPEY IV 1 iS&a OdzNNBydfe 20
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Executive Order 13514, Federal Leadership in Envieoteth Energy, and Economic
t SNF2NXI yOSoé

Plans and Projected Performance

.b[ Q& 2FdSN) altylF3aSYSyid tftly gAft O2ylGAydzS G2 06S A
utilize waterefficient processes and plumbing fixtures to conserve water. Hewet/is expected that

increased science program activities and their need for accelerator cooling will tend to increase water
consumption due to cooling tower evaporation. This is not as significant an issue at BNL as it is at DOE
facilities located in |&d locales. Groundwater recharge from annual precipitation (almost all storm water
isrechargedo@ A G S0 A& aA3IyAFAOLyGfe 3INBFIGSNI GKFIY . b[ Qa
cooling towers.
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Goal 5: Pollution Prevention and Waste Reductio
51 NONHAZARDOUS SOLID WBST
52 CONSTRUCTION AND [OHNTION DEBRIS

Performance Status

Divert at least 50% ¢
non-hazardous solic
waste, excluding

BNL's Pollution Prevention (P2) and Waste Minimization programs are
fully described in Section 2.3.4.4 of the 2013 Site Environmental Report.

construction and The Laboratory continues to focus on its pollution prevention and evast
demolition debris, by minimization measures by evaluating metrics that are geared toward
FY 2015 enhancing environmental stewardship.

Pollution Prevention, Waste Reduction, and Recycling

Divert at least 509 Over the past 13 years, BNL's annual diversion rate of- non
of ConSthfIt_ion anc hazardous solid waste has been above the 50% baseline level
demolition prescribed by the Executive Order, ranging between 54% and 68%.
materials and During FY14, the recycling rate was approximately 66%. The

CEDTS Lo}y =1/ AT Laboratory isvery close to achieving 60% recycling as its own

baseline standard.

During this past year, BNL's glycol recycling facility reprocessed/recycled over 800 gal of usehdlycol
has poduced product with a value &5.3K.

e —_—

.b[ Qa Dteoz2fty wSOeOftAy3I CI OAfA

BNL currently has two programs for diverting compostable materials. The first program, established in
2005, allows the composting of animal bedding used by the Medical Department that subsequently is
mixed in with woodcomposted debris to form mulch @oil conditioner. The second program involves

the transferring of food prep waste from the egite Cafeteria that is deposited into an inlet of the
Sewage Treatment Plant. This serves to supplement the existing food levels to achieve maximum
efficiency ofthe system's biological processes. During 2014, artedtiing composting has scaled back
considerably, as this type of research is winding down at BNL and is expected to significantly decrease
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on-site leaves, tree debris, and stumps. The compost that is generated is reusite as needed.

The Laboratory recycles 95% of construction, demolition, and woody debris. Construction materials
(e.g., wood, shingk, metals, etc.) are transported to @onstruction & Demlition (C&D)transfer

station, where they are sorted and recycled by the vendor. Concrete and stone/brick demolition debris
are stored onsite and then converted to Recycled Concrete Aggregate (B#A) a concrete crusher.

The generated RCA is then used as road base or as underlay in parking areas. Since the crushed
demolition debris is used esite, there are no transportatiorelated emissions or landfill space
required. By not purchasing RCA fbese projects, transportation and manufacturing of RCA is also
avoided, as well as the associated impact on the environment presented by these operations. Reusing
C&D materials helps to save the environment and represents the essence of sustaindigityeuEe

process aided four Laboratory user buildings (ISB, CFNJIN&W/S RSB) in achieving LEED certification.

Since BNL's recycling efforts are programmatic, population change, construction, and Decontamination
& Decommissioning (D&D) activities ynempact waste generation rates and volumes but should not
impact the recycling diversion percentage rate. During 2014, BNL focused on increasing recycling
awareness at the employee level. The recycling booth in the cafeteria was modified to direct msers o
how to recycle properly. Posters were installed above each of the disposal slots, indicating what was
acceptable. As an added visual aid, the disposal slot for bottles and cans was cut into the shape of a
large bottle.

UNWA‘N:I?Q FOOD/SCRAPS GLASS // PLASTICS // ALUMINUM // TIN 3

THANK YOU! : THANK YOU!

BECYCLE

ONILY

Onsite Cafeteria Recyclirgpoth
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The Radiological Control Division has written procedures to ensure that the release and clearance of
property with the potential to contain residual radioactive material is conducted in accordance with DOE

O 458.1, Section-K (Release and Clearanct Property). In addition, a Laboratewide procedure

SyiAadt SR dal yl3aSYSyid 2F a2Nl i2NAdzy [ yR {dz&ALISYyanAz
program and survey requirements for managing scrap metal in compliance with DOE directives. This
procedure has been reviewed and approved by DOE and has been presented as an example of good
practice to other DOE laboratories.

Sustainable Purchasing

One of the P2 Program's shared cost purchases during FY 2013 was a barcode printer and scanner to
help a épartment to develop a labeling system for management of their samples, intermediates, and
wastes. Development and implementation of this system will begin during the 2015 calendar year.

One development from last year is that, through the ProcurementRwmgerty Management (PPM) and

Staff Services Divisions, the Lab contracted with CulinArt to operate theteofiood services at the
Laboratory. CulinArt Inc. is a Long Iskmaded company with a large national account base. Its proposal
included many in@ @ GA@JS | yR ONBFGAGBS I LIINRIFOKSa F2NJ . b[ Q&
items related to sustainability and pollution prevention as follows:

w Segregating PrBrocessed Food ScrapSulinArt offers on request used coffee grinds and
produce scaps from the kitchen to customers to use as compost and fertilizer. Food prep waste
is separated from other trash and held for pickup by members of the Sewer Treatment Plant
who transport it to the plant for sewage enrichment to increase the overall effai of the
plant that uses bacteria to treat the sewage.

w Utilizing Recycling Containe@ulinArt complies with BNL contractual requirements and with all
local and municipal codesCulinArt participates in the existing BNL Recycling Program by
separatingrecyclable plastics, metals, cardboard, and mixed papers. BNL uses recycling vendors
who facilitate recycling, and BNL properly segregates recyclables in separate containers.
Members of the EPD conduct impromptu inspections of recyclable containers tenihae with
the recycling vendors when nenecyclables are found inside recyclable containers. The integral
piece to a successful recycling program weighs heavily on a strong environmental program and
reliable recycling vendors.

w Recycling Waste Oil anddase:/ dzf A y'! NI Q& dza-@ense rebyfpligiventiod ot = 2 A
provides fryer oil recycling services.

w Bio-Based ProductCulinArt uses environmentally friendly disposable products where possible.
In addition to cups, plates, bowls, and utensils tlaate designated as USDRAOC-A B & SR ¢
(containers containing >72%/Cutlery, >48%/dishware, >72%dsed material€ sugar cane).
CulinArt has worked with BNL to eliminate Styrofoam takeout trays on service lines and have
replaced them with ecdriendly togo bags to reduce waste and encourage customer
involvement in recycling. Additionally, CulinArt is required to use trash bags made from
recyclable materials, and they utilize food vendors that are located locally (within 100 miles). As
per the existing BNCulinArt cafeteria contract, CulinArt will use the abovelaged materials
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and will work with BNL to advance the use of Environmentally Preferable Purchasing (EPP)
items.

Additionally, approximately 99% of the Laboratory's paper has a minimum confe@0% post
consumer fiber. Certain specialty papers, such as photographic paper, do not meet these requirements.
Setting printers and copiers to printing on both sides of the paper by default is at the discretion of the
departments, as the Information Teweblogy Division (ITD) does not have control over these peripherals.
However, printing in duplex mode is strongly encouraged across the Laboratory.

5dNAYy3 wHwnmnz GKS /2yFSNBYyOS {SNPAOSE INBraty) NBf f ¢

Meetingsgd R / 2y FSNByOSaodé¢ 2 KSy GKS INRdzZLJ Aa O2ydl OGSR
is sent a copy of the following guidelines with their packet of information:

1 Meeting Introductions - During meeting introductions, while indicating the emergency exits,
emergency shelter in place, and location of the restrooms, also share the locations of all
recycling bins.

1 Use Paperless Technologylo minimize printing, encourage use of USB thumibedr; laptop
computers, and tablet devices for document transfer and review.

1 Close the Recycling LooPublishing materials on recycled paper along with holding a duplex
only policy for the Conference Services copy machine will reduce costs and whstke.sAbuld
be soy based.

1 Practice the 3R@ - AccessibleReduction, Reuse, andRecycling of paper, metal, plastic, and
glass. In addition to the everydayR3 tasks, implement a Badge Cover Recycle Program by
offering a bin for disposable plastic badgevers at the end of your meeting. This will remind
visitors that they can dispose of their badges in anfeiemdly way.

9 Limit CFCs Recommend that BNL attendees bring their own travel mugs, thereby minimizing
the use of polystyrene cups.

1 Save Energy Caordinate with Staff Services to ensure that lights and air conditioning will be
turned off when the rooms are not in use.

 Spread the Word-{ KI N GKAA& AYF2NNIGA2Y GAOK 20KSNED® ¢
good role modeling and an incentivetokoB N&E G2 a1 SSLJ dzLJ 4 KS 3I22R 62N

The Laboratory is continually working with its scientists, custodians, and operators to find ways to
minimize the use of toxic materials and substitute less or-taxic surrogates in their procedures.
Protocols and contrets established by the PPM Division have led to a streamlinedinjishe method

for ordering chemicals, which has minimized the Laboratory's footprint efitenchemicals.

Employee Engagement

It was previously noted that BNL's population has incrdaeed that new employees may have come

from other geographic regions that did not employ robust recycling and conservation measures. During
FY 2014, the Laboratory focused on educating employees regarding BNL's recycling and reuse programs.
During BNL's g Day, a mock employee office was set up in Berkner Hall using a Greenguard certified
office desk, office items containing significant recycled content, Energy Star electronics, used electronic
equipment from the warehouse, and recycling containers foetat) plastics, mixed paper, and
cardboard.
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In addition, the following computebbased training (CBT) programs that were updated during 2013 by
the EPD to include stronger recycling and environmental sustainability messages were submitted and
rolled out by the Training Division:

9 Contractor Vendor Orientation (CVO): a-f@ihute training course, given to all contractors
working onsite, which consists of slides, videos, handouts, and discussion. This class is given
daily and is good for one year.

1 General Emloyee Training (GET): a CBT taken by all new BNL employees within their first month
of employment to orient them with the Laboratory community.

1 Environmental Protection: a CBT taken by new employees to educate them as to the
environmental rules and reguians.

Pest Management

The Laboratory has a fully integrated Pest Management system and uses native plantings with no in
ground sprinkler systems. During 2012, BNL's Integrated Pest Management program was audited by a
third-party team (Cornell CooperaévExtension Program, a ngmofit community education agency
established in 1917) and found to be fully integrated and functioning. During 2014, the Cornell

/| 22 LISNF GAGS 9EGSyaAz2y tNRINFY I @S || fdzyOKGAYS L
¢A0l1a YR az2aljdzaii2Sa 2y [2y3 LatlyRdé aSYoSNm 27
are licensed through the NYS Department of Environmental Conservation (NYSDEC) and except for one
herbicide (RoundUp), they purchase regulated materiéifet do not contain glycophosphates. In fact, a
non-restricted pesticide that is less toxic than most materials and contains cedar oil is being applied for

tick control in areas allowed by the NYSDEC regulations.

Plans and Projected Performance
DuringF,.  HnampX . b[ 6Aff O2ylGAydzS G2 F20dza 2y SRdzO!I

programs. Continuing with past tradition, the P2 Program will solicit ideas for partial or full funding of
projects that minimize waste or help prevent pollutiand encourage the purchase of EPP items
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Goal 6: Sustainable Acquisition
6.1 PROCUREMENTS

Performance Status

Procurements mee

; The requirements for Sustainabfequisition are incorporated into all of
requirements by

: : b[ Qa ¢SN¥Ya |yR [/ 2yRAGAZ2YyA AaadsSR
including necessar . . .
provisions and purchase orders are currently in place for items under Sustainable
clalises in 95% of Acquisition, including carpets, custodial cleanersyeftned motor oll,
applicable contract and officefurniture. As in FY13, BNL was able to report that all contract
actions for construction and custodial products and services met
Sustainable Acquisition requirements in FY14.

The following categories were reported to meet the technical requirementthiiFY 14 priority product
section in the ECR (NOTE: this work has not been completed for this past fiscal year):

Construction- concrete

Construction lumber/wood

Construction paint

Construction- carpet

Construction fiberboard, gypsum, panels, wadlard

Construction water heater, heat pumps and energy recovery ventilators
Custodial toilet paper

Custodial floor care

Custodial carpet, glass, hand, multipurpose cleaners

Custodial plastic trash bag.

E R N TR

Approximately 99% of the paper purchasedrivil4 had a minimum content of 30% postsumer fiber,

gKAOK YSSia GKS NBEO&Of SR O2yiSyid NBldANBYSylta 27
When purchasing desktop or laptop computers in FY14, BNL selected products that are registered with

the Electronic Product Environmental Assessment Tool (EPEAT) and Energualffiad where

feasible. EPEAT standards have been approved for copiers, printers, and televisions, and Energy Star
settings are in place when the systems come in from the supplier.

During 2014, BNL began to revamp théracurement (EPro) system, which is used by Laboratory
personnel to order office supplies, computers, laboratory supplies, and materials for the trades. The E

Pro system combines multiple vendors for ease of ordpthese supplies. Previously, in the category of

office supplies, the Pro system did not differentiate between items with high to little recycling
contents. The user may have had 10 choices of notebooks, but was not able to make an informed
decision wih respect to recycled content. Subsequently, a column was added to stipulate if the product

had recycled content. Upon review of the data, it was noted that the top five office supplies ordered by
.b[ Q& FTRYAYAAOGNY 0ABS ail ThindeksyfTi@ fottkRsS iRd¥x c@dsYahdtcgndr (i A 2 Y
cartridges. BNL had the vendor (Veterans Imaging Products) only offer the products with the highest
recycled content for the first four items.
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With toner cartridges, BNL took a different approach. BNL rexewhe documented history of
remanufactured toner cartridges (remans) and decided on the following:

w b2 F2NBAIY NBYlya 2N f20!If

G RNX f €

FYR FACLE

w Color cartridges will remain OEM (original equipment manufacture), due to the complexity and

cost of the machinge

w Black toner remans will be obtained from one of the following manufactures: Clover

Technologies, LMI, or Katun

1 OEMs will be offered if cheaper or if remans are not availdbladdition to the recycling/reuse
associated with remans, there was also amrage cost savings of 27 percent.

These changes were instituted during 2014 and will be tracked during 2015 with respect to cost savings

and performance.

l'Y20KSNJ Y2RATAOIGAZ2Y GKIFG 61 a
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an end of year report that highlights environmental savings in terms of factors with which employees
can relate. A copy of this annual report summary is shown in the table below.

Table 6.Environmental Savings Rep&tummary

Total Volume 101,472.69| (Ibs)
Total PostConsumer Recycled Content 29,479.18| (Ibs)
Average Pos€Consumer Recycled Content 29.05| (%)
Greenhouse gas emissions reduced (CO2) equivalents 32,736.63| (Ibs)
Equivalent number of average US cars not driven per year 3.17 | (cars)
Watersaved 150,270.14| (gallons)
Trees saved 250.57| (trees)
Wood Resources saved 102,292.77| (Ibs)
Total energy (BTUs) saved 250,573,065.24 (BTUs)
Energy equivalent to oil saved 1,789.81| (gallons)
Equivalent number of average US Homes heated per year 6.48 | (homes)
Energy equivalent to electricity saved 71,347.68| (Kwh)
Equivalent number of average US homes powered per year 6.29 | (homes)

¢tKS ¢g2N)] +o020S o+a OAGSR | &
Challenge Award fdProcurement during the 2014 year.
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Plans and Projected Performance

The following actions are planned for FY15 and beyond:

1 Develop awareness training regarding green products for Material Coordinators, who are
matrixed from PPM to the Integrated FacilManagement (IFM) complexes

1 Provide technical assistance and education to the Laboratory community on the use and
availability of green products and services

1 Increase communication on Sustainable Acquisition by preparing Lessons Learned and
documentingsuccess stories

T /2y iAydzS dzZJANI RSa
purchasing.
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Goal 7: Electronic Stewardship and Data Centers

7.1 DATA CENTBR

All data centers Additional electric meters and one new chilled water meter were installed in
are metered to FY14 to better assess data center energy usage.
measure monthl
PUE of 100% b Significanteffort was undertaken in FY1# identify and install additional
FY 2015 metering so that a more accurafeower Usage Effectiveness (PtE)each

data center may be measured and monitorddowever, it is apparent that
additional effort is necessary due to identification of variousibtoads in the main
BNL data center. Given a potential project to relocate consolidate BNL data, additional efforts in this
area may be deferred until a final decision is made.

7.2 POWERJSAGEFFECTIVENESS (PUE)
Performance Status

e GliE @i BNL operates 22,006gsf data center for scientific computing and network

maximum annua operations and a 2,000sf administrative data center for sitgide

weighted averagt information technology functions. It has undertaken a variety of practices

PUE of 1.4 by F to minimize energy consumption by servers and opeithe data centers
2015 efficiently. Approximately 70% of applications are now run on virtual

servers. Energy efficient blade servers have replaced old servers as they are
retired. Both data centers use efficient UPS systems, with either basiguplied
UPS gstems with 90% to 97% efficiency under operating loads, or by flywheel UPS systems with 98%
efficiency. Spot cooling is used in older parts of the data center to bring cold air to theldngky
equipment. Air conditioning systems in the data centers fairly new. Cloud computing has recently
been approved through Amazon.

BNL recycles used and obsolete electronic equipment, including desktop and laptop computers,
cameras, printers, scanners, and network servers, to reduce pollution and preventrtatddals from
entering the environment. Electronic equipment at the end of its lifecycle is sent to a local recycling
facility, which has a zedandfill policy.

BNL has had a policy to procure EREéTified systems for a number of years. When thessteays
come in from the vendor, the Energy Star settings are already in place.

The initial PUE study indicated the current combined PUE to be above 1.6. Sigreficantwas
undertaken in FY 1t identify and install additional metering so that a morea@ate PUE foreach data

center may be measured and monitoreBINL then conducted a detailed evaluation of the main data
center and calculated the PUE at 1.79, as well as the small data center in Building 459, which had a PUE
of 2.1. One of the results diis evaluation is the determination that additional analysis is required.
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Plans and Projected Performance

BNL will continue all current electronic stewardship practices implemented to dateteitmal project

to relocate andconsolidate BNL data cers provides an opportunity to improve data center
performance and meteringlf this project is undertaken, continued evaluation the Building 515 data
center will be stopped.

7.3 POWER MANAGEMENT

Performance Status
100% of eligible PC

laptops, and monitor All systems in the BNL domain that are capable of power gemant
with power have the setting enabledUsers have control over this through

management activel LANDesk seHervice. All laptops by defaultatie stricter power

implemented and in management settings, mostly to conserve battery life. The majority of
use by FY 2012 GKS [ 02N) G2 NB s caehotyad Madsl dref a singll

percentage of. b [ s@sfems and are not centrally managed to enforce
power management.

Plans and Projected Performance

BNL will continue to evaluate the feasibility of extending tlesktop computempower management
policy to other operating systems

74 ELECTRONIC STEWARPSH

Performance Status
95% of eligible

electronics The contract governing the procurement of printers, laggppnd desktop

acquisitions computers ordered through the BNL-FFo system requireghat they have an

meet EPEAT 9t 9! ¢ aD2ft R OSNIATFTAOFGAZ2Y D { SNIISNAE LINP
standards primarily blade architecture which are approximately 25% more energy

efficient than conventional serverskfficiency isfurther increase through
extensive use of server virtualization softwawnehich allows multiple servers to run on
a single piece of drdware @ single blade canypicdly handle 5 to10 virtual instances). The
implementation of this technology has allowelde Laboratoryto shed over 100kw of power frorits
data centers.

The deployed scientific servers are more purpbsét to fit the LIN2 INJ YQa ySSRa &2 S7¥F-
greatly. They do, however, seriously consider electrical usage during their design and procurement due
to the limitations on available power and cooling.

Plans and Projected Performance

The Laboratory will continu® require that all printers, laptops, and desktop computers ordered
throughthe®t N2 {@adiSY KIFI @S Iy 9t 9! ¢ aD2fRé OSNIAFAOI (A;
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Goal 8: Renewable Energy
8.1 ELECTRICITY CONSURMRTFROM RENEWABIBEJRCES

20% of annual Performance Status

electricit
consumptionyfrorr BNL purchased 40 million kWhREC$or FY 2014. This equals about%.1
renewable source of . b [ @l usage of electric and thermal energythe recent
by FY 2020 requirement to increase renewable energy from %.50 20% will require

further evaluation to determine the best course of actibfowever, for now
BNLwill continue to purchas®ECsas appropriate.

As indicated in previousit® Qustainability PHan submissionBNL was an instrumental partner in the
development of the LISF, currently the largest sél#lifacility in thenortheast. The LISF is located on
195 acres of land at BNL and became operal in November 2011. In FY14, it providedniiflion
kWh/yr of dean renewable energy to Long Island.

T

LISF close up and aerial view

BNL completed a detailed CHP study in August 2013, a comprehensive Wind Study in June 2013, and
initiated a followup CHP study in FY14 to better evaluate the financial viability Bfakhe Laboratory.
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The following renewable energy projedisive also been implementeash-site:

1 A solar thermal hot water heating system in Building 4§y/mhasium)

1 Solarpowered traffic signals in various locations

1 Solarpowered lights in remote parkintpts

1 A solar hotwater demonstration project integrating flagganel solar hot water collectors and a
high efficiency condensing dited boiler in Bilding 30 (Brookhaven Center), which is a
partnering projectwith funding from NYSERDAhe Federal EneygMaragement Program
(FEMP), and BNL

1 The NSERC became operational in May 2014 and is estimated to produce approximately 700,000
kWh of solar PV generation per year.

Although BNL has championegveralrenewable energy projects, thelyave yet to beecononically
favorable.

Northeast Solar Energy Research Center (NSERC)
Plans and Projected Performance

As indicated above, the NBE facility became operational in May 2014. It is currently providing
approximately 500 kW of peak generation, whictexpected to be increased to 700 kW in FY 2015.

Further plans will increase the capacity to 1 MW, which will produce an estimated +1,000,000 kWh/year

2T NByS¢lofS SySNHed ¢KAA NBASEFNOK NNXe& A& I NBa

In FY 203, BNL completed a detailed CHP study, which expanded upon the recent preliminary feasibility
study that included biomass. This detailed study evaluated the viability of integrating a CHP, from
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https://mail.bnl.gov/owa/redir.aspx?C=gKC_VTN10EGw3na-g-gmFvZetn-y3tEI6wCwdIo2M9NgKtxVpFlODLu_LrTyCywiNsQ-pxqxrFM.&URL=http%3a%2f%2fwww.bnl.gov%2fesh%2fenv%2fser%2f2013ser%2fCH5_D.pdf
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